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Chiral Schwinger model with one-parameter class of Faddeevian anomaly revisited
Anisur Rahaman∗
Hooghly Mohsin College, Chinsurah, Hooghly - 712101, West Bengal, India
(Dated: September 29, 2020)
We consider the gauged model of Siegel type chiral boson with a suitable Lorentz non-covariant
masslike term for the gauge fields which is found to be equivalent to the chiral Schwinger model
with one parameter class of Faddeevian anomaly when the model is described in terms of Floreanini-
Jackiw type chiral boson. The model is made gauge invariant with the introduction of Wess-Zunino
field. It has been shown that the gauge invariant model has the same physical content as its gauge
variant ancestor. The BRST invariant effective action of this model has also been constructed. The
chiral Schwinger model with one parameter class Faddeevian anomaly has also been made gauge
invariant using the Wess-Zumino field this model is also shown that it is equivalent to the gauge
non-invariant version of this model. The BRST invariant extension is also been made for this model.
Since these models are of the same origin it has been found that the symmetric properties are alike
in spite of distinct differences in the construction of these models.
PACS numbers:
I. INTRODUCTION
The Chiral Schwinger model is an interesting field theoretical model and it has been extensively studied over the
years[1–7]. The model gets more attention [8–11]when it has been found that it can be described in terms of chiral
boson. Chiral boson is an important element in the construction of heterotic string theory [13–16]. The chiral boson
[17–19] and the gauged version of chiral boson was developed independently [20]and it has been found that the gauged
version of chiral boson and the chiral Schwinger is linked with each other in an interesting manner. The study of the
quantum Hall effect also got important input from chiral boson [21, 22]. The Chiral Schwinger model is described
in terms of fermion and gauge field and the interaction between these two is chiral in nature. The model can be
described in terms of boson since in (1 + 1) dimension exact bosonization is possible. However, the bosonization
needs regularization to remove the non-unitarity problem with which it had to suffer for quite a long period. Two
independent regularizations are possible for this model. The former one is known as Jackiw-Rajaramn type and the
later one is Mitra type. Mitra himself termed the anomaly involved in it as Faddeevian anomaly since Gauss law
commutator for this model gives nonvanishing contribution. In Mitra’s development [5], the mass term for the gauge
field was independent of any parameter. Later, a one-parameter class of Faddeevian regularization is developed in
[23]. In this article, an attempt has been made to find out the link between the gauged chiral boson and the bosonized
the chiral Schwinger model with the one-parameter class of Faddeevian anomaly developed in [23]. The symmetry
property of this model is of interest since these are anomalous gauge theories. In fact, here symmetry comes back
after the insertion of the external auxiliary fields. The Auxiliary field renders their incredible service in restoring the
gauge symmetry and finds their place in the un-physical sector of the theory. The BRST symmetry of this model has
also been studied.
This article is organized as follows. Sec. II contains the formulation of gauged Floreanini-Jackiw type chiral boson
that corresponds to one parameter class of Faddeevian anomaly. In Sec. III, a review of the theoretical spectral of
this model is given. In Sec. IV, the gauge invariant version is constructed with the use of the Wess-Zumino field.
Sec. V contains a description to make an equivalence between the gauge invariant and gauge non-invariant version is
made. In Sec. VI, the BRST symmetric property of this model is discussed. Sec. VII contains a discussion of a model
that contains one more chiral degree of freedom and the model lands onto the same model when a chiral constraint is
imposed in it by hand. Sec VIII an equivalence between gauge invariant and gauge variant version is made. Sec IX
is devoted to study the BRST property of the theory. And the final Sec. X contains a brief summary and discussion
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2II. FORMULATION OF GAUGED FLOREANINI-JACKIW TYPE CHIRAL BOSON THAT
CORRESPONDS TO ONE-PARAMETER CLASS OF FADDEEVIAN ANOMALY
A gauged model of Siegel type chiral boson which resembles the chiral Schwinger model with one-parameter class
Jackiw-Rajaraman type regularization was discussed in [11]. A natural extension that comes after naturally is the
gauge model of Siegel type chiral boson which would be consistent with gauged Lagrangian of Floreanini-Jackiw type
chiral boson with a one-parameter class of Faddeevian anomaly. To formulate that let us proceed with the following
Lagrangian containing a specified Lorentz non-covariant masslike term for the gauge field.
LCH =
∫
dx[
1
2
(φ˙2 − φ′2) + e(φ˙+ φ′)(A0 −A1) +
Λ
2
[(φ˙− φ′) + e(A0 −A1)]
2
+
1
2
(A˙−A′0)
2 +
1
2
e2(A20 + 2αA1A0 + (2α− 1)A
2
1]. (1)
Note that there is a Lorentz non-covariant masslike term for the gauge field in the Lagrangian (1). Alhough it looks
bizer finally, it renders physical Lorentz invariant scenario. An illustration is made here for this model. We need to
compute the canonical momenta corresponding to the fields A0, A1, φ and Λ.
∂L
∂A˙0
= π0 ≈ 0, (2)
∂L
∂A˙1
= π1 = (A˙1 −A
′
0), (3)
∂L
∂φ˙
= πφ = (1 + Λ)φ˙− Λφ
′ + e(1 + Λ)(A0 −A1), (4)
∂L
∂Λ˙
= πΛ ≈ 0. (5)
A Legendre transformation H = π0A˙0 + π1A˙1 + πφφ˙+ πΛΛ˙−L along with the use of the expression of momenta (2),
(3), (4), (5) leads to the canonical Hamiltonian
HC =
∫
dxHC =
∫
dx[
1
2
π21 + π1A
′
0 + πφφ
′ − e(πφ + φ
′)(A0 −A1)
+ e2[(α − 1)A21 + (α + 1)A0A1] +
1
2(1 + Λ)
(πφ − φ
′)2] (6)
The equations (2) and (5) are the primary constraint of the theory since there is no time derivative in these equations.
The preservation of these constraints lead to a new constraints. Repeating this preservation criteria of the usual
constraint and the forth coming secondary constraints we find that the phasespace of the system is endowed with the
following six constraints.
Ω1 = π0 ≈ 0, (7)
Ω2 = πΛ ≈ 0, (8)
Ω3 = π
′
1 + e(πφ + φ
′) + (α+ 1)A1 ≈ 0, (9)
Ω4 = πφ − φ
′ ≈ 0, (10)
Ω5 = (α+ 1)π1 + 2α(A
′
0 +A
′
1) ≈ 0, (11)
Ω6 = Λ− f ≈ 0. (12)
3Therefore, the generating functional of the theory can be written down as
Z =
∫
|det[Ωk,Ωl]
1
2 |dA1dπ1dφdπφdΛdπΛdA0dπ0e
i
∫
d2x(pi1A˙1+piφφ˙+piΛΛ˙+pi0A˙0−HC)
×δ(Ω1)δ(Ω2)δ(Ω3)δ(Ω4)δ(Ω5)δ(Ω6). (13)
The subscripts k and l run from 1 to 6. The simplification by the use of gaussian integral lead us to
Z =
∫
dφdA1e
i
∫
d2xLCH (14)
where
LCH = φ˙φ
′ − φ′2 + 2eφ′(A0 −A1)− e
2[(α − 1)A21 − (α + 1)A0A1] +
1
2
(A˙1 −A
′
0)
2. (15)
Therefore, it manifests clearly that the Lagrangian (15) is the appropriate gauged Lagrangian of Siegel type Chiral
Boson that corresponds to the gauged chiral boson with one-parameter class of Floreanini-Jackiw type chiral boson
which can generated from chiral Schwinger model with one-parameter class Faddeevian anomaly [5] introducing a
chiral constraint in the phase space of the theory [11]. We now describe the the theoretical spectrum of this system:
III. REVIEW OF THE THEORETICAL SPECTRUM
So the starting lagrangian density in our case is
LCH = φ˙φ
′ − φ′2 + 2eφ′(A0 −A1)− e
2[(α − 1)A21 − (α + 1)A0A1] +
1
2
(A˙1 −A
′
0)
2. (16)
From the standard definition the momenta corresponding to the field πφ, π0 and π1 are obtained.
πφ = φ
′, (17)
π0 = 0, (18)
π1 = A˙1 −A
′
0. (19)
Using the above equations (17), (18) and (19) it is straightforward to obtain the canonical Hamiltonian which reads
HC =
∫
dx[
1
2
π21 + π1A
′
0 + φ
′2 − 2e(A0 −A1)φ
′ +
1
2
e2[(2α− 2)A21 + 2(1 + α)A0A1)]. (20)
Equation (17) and (18) are the primary constraints of the theory. Therefore, the effective Hamiltonian is given by
HEFF = HC + uπ0 + v(πφ − φ
′), (21)
where u and v are two arbitrary Lagrange multiplier. The constraints obtained in (17) and (18) have to be preserve
in order to have a consistent theory. The preservation of the constraint (18), renders the Gauss law of the theory:
G = π′1 + 2eφ
′ + e2(1 + α)A1 = 0. (22)
The consistency criterion of the constraint (17) although gives no new constraint it determines the velocity v which
is given by
v = φ′ − e(A0 −A1). (23)
The Gauss law constraint, needs G˙ = 0, to get preserve in time that gives a new constraint
(1 + α)π1 + 2α(A
′
0 +A
′
1) = 0. (24)
4The preservation of the constraint (24) does not give any new constraint. So we find that the phase space of the
theory is embedded with the constraints (17), (18), (22) and (24) and are all of these are weak condition unto this
stage. It the constraints are treated as strong condition the following reduced Hamiltonian results out.
HR =
1
2
π21 +
1
4e2
π′21 + 12(α− 1)π
′
1A1 +
1
2
e2[(1 + α)2 − 4α)]A21. (25)
It is known that this reduced Hamiltonian will be consistent with the Dirac brackets [24]. Dirac brackets between the
fields describing the reduced Hamiltonian HR are found out to be
[A1(x), A1(y)]
∗ =
1
2e2
δ′(x− y), (26)
[A1(x), π1(y)]
∗ =
(α− 1)
2α
δ(x − y), (27)
[π1(x), π1(y)]
∗ = −
(1 + α)2
4α
e2ǫ(x− y). (28)
Using the reduced Hamiltonian (25), and the Dirac brackets (26), (27) and (28), a little algebra leads us to obtain
the first order equations of motion for A1 and π1. The first order equations of motion reduce to the following second
order equation with little simplification.
∂−π1 =
(α − 1)2
α
e2A1, (29)
∂+A1 =
(α− 1)
2α
π1 +
1
2α
(α+ 1)A′1. (30)
The above two equations (29) and (30) satisfy a fo Klein-Gordon type Equation
( −
(α− 1)
α
)π1 = 0, (31)
The equation (31), represents a massive boson with square of the mass is given by m2 = −e2 (1−α)
2
α
. It is evident that
the parameter α must be negative for the mass of the boson to be physical. Unlike the Abreu etal., [23] there is no
massless degrees of freedom in this situation.
IV. GAUGE INVARIANT VERSION WITH THE WESS-ZUMINO
The gauge invariant Lagrangian density of the gauged chiral boson that corresponds to the chiral Schwinger model
with a one-parameter class Faddeevian anomaly is given by the Lagrangian.
LCHI =
∫
dx[LCH + LWZ ] (32)
where
LWZ = α(σ˙σ
′ + σ′2) + e(α+ 1)(A0σ
′ −A1σ˙)− 2eα(A0 +A1)σ (33)
Therefore the total Lagrangian reads
LCHI = φ˙φ
′ − φ′2 + 2eφ′(A0 −A1)− e
2[(α− 1)A21 + (α+ 1)A0A1] +
1
2
(A˙1 −A
′
0)
2
+ α(σ˙σ′ + σ′2) + e(α+ 1)(A0σ
′ −A1σ˙)− 2eα(A0 +A1)σ
′ (34)
The momenta corresponding to the field A0, A1, φ and σ respectively are
∂LCHI
∂A˙0
= π0 ≈ 0, (35)
5∂LCHI
∂A˙1
= π1 = (A˙1 −A
′
0, ) (36)
∂LCHI
∂φ˙
= φ′ (37)
∂LCHI
∂σ˙
= πσ = ασ
′ − e(1 + α)A1 ≈ 0, (38)
The canonical Hamiltonian is obtained using the equation (35), (36), (37), and (38),
HC =
∫
dx[π1A˙1 + π0A˙0 + πφφ˙+ πζ ζ˙]− LCHI ]. (39)
Therefore the effective Hamiltonian reads
HCHI =
∫
dx[
1
2
π21 + π1A
′
0 + φ
′2 − 2e(A0 −A1)φ
′ − e2[(α− 1)A21 + (α+ 1)A0A1]
− ασ′2 − e(1 + α)A0σ
′ + 2eα(A0 +A1)σ
′ + uπ0 + v(πφ − φ
′) + w[πσ − ασ
′ + e(1 + α)A1]. (40)
The Gauss law constraint of the theory is computed using the preservation of the constraint (35), that comes out to
be
G = π′1 + 2eφ
′ + e(1− α)σ′ + e2(α+ 1)A1 ≈ 0. (41)
Here v and w are are lagrange multiplier having dimension of velocity that found out to be
v = φ′ − e(A0 −A1), (42)
w = −η′ + e(A0 +A1). (43)
The preservation of the Gauss law constraint leads to a new constraint
G˙ = (α+ 1)π1 + 2α(A0 +A1)
′ ≈ 0. (44)
So the gauge invariant system has the following four constraints:
T1 = π0 ≈ 0, (45)
T2 = πφ − φ
′ ≈ 0, (46)
T3 = πσ − ασ
′ + e(1 + α)A1 ≈ 0, (47)
T4 = π
′
1 + 2eφ
′ + e(1− α)σ′ + e2(α+ 1)A1 ≈ 0, (48)
T5 = (α+ 1)π1 + 2α(A
′
0 +A
′
1) ≈ 0, (49)
V. TO MAKE AN EQUIVALENCE BETWEEN THE GAUGE INVARIANT AND GAUGE
NON-INVARIANT VERSION
To make an equivalence between the gauge invariant and the gauge non-invariant version of this model we proceed
with the gauge symmetric Lagrangian. So we add up the Wess-Zumino term [26] with the usual Lagrangian.
LCHI =
∫
dx[LCH + LWZ ] (50)
6LCHI = φ˙φ
′ − φ′2 + 2eφ′(A0 −A1)− e
2[(α− 1)A21 + (α+ 1)A0A1] +
1
2
(A˙1 −A
′
0)
2
+ α(σ˙σ′ + σ′2) + e(α+ 1)(A0σ
′ −A1σ˙)− 2eα(A0 +A1)σ
′ (51)
The Hamiltonian in this situation reads
HCHI =
∫
dx[
1
2
π21 + π1A
′
0 + φ
′2 − 2e(A0 −A1)φ
′ − e2[(α− 1)A21 + (α+ 1)A0A1]
− ασ′2 − e(1 + α)A0σ
′ + 2eα(A0 +A1)σ
′] (52)
We will now follow the formalism developed in the article [25]. We need two gauge fixing condition to ensure the
equivalence
T6 = σ
′ ≈ 0 (53)
We need two gauge fixing condition
T7 = πσ + e(α+ 1)A1 ≈ 0 (54)
This theory contains five constraint. These five constraints along with the two gauge fixing conditions form a second
class set. It enables us to write down the generating functional:
Z =
∫
[det[Tm, Tn]]
1
2 dA1dπ1dφdπφdA0dπ0dσdπσe
i
∫
d2x(pi1A˙1+piφφ˙+piσ σ˙+pi0A˙0−HC)
×δ(T1)δ(T2)δ(T3)δ(T4)δ(T5)δ(T6)δ(T7) (55)
Here m and n runs from 1 to 7. Integrating out of the fields σ and πσ we find that equation (55) reduces to
Z = N
∫
dA1dπ1dφdπφdA0dπ0e
i
∫
d2x(pi1A˙1+piφφ˙+pi0A˙0−HGSF )
×δ(T˜1)δ(T˜2)δ(T˜4)δ(T˜5). (56)
where
T˜1 = T1 = π0 ≈ 0, (57)
T˜2 = T2 = πφ − φ
′ ≈ 0, (58)
T˜4 = π
′
1 + 2eφ
′ + e2(α+ 1)A1 ≈ 0, (59)
T˜5 = T5 = (α + 1)π1 + 2α(A
′
0 +A
′
1) ≈ 0. (60)
These are usual sets of constraint of the gauge non-invariant version of the theory and the corresponding Hamiltonian
is
HGSF =
1
2
π21 + π1A
′
0 + φ
′2 − 2e(A0 −A1)φ
′ − e2[(α− 1)A21 + (α+ 1)A0A1. (61)
Again integrating out of the momenta π0, π1 and πφ leads us to
Z = N˜
∫
dφdA1e
i
∫
d2xLGSF (62)
where
LGSF = φ˙φ
′ − φ′2 + 2eφ′(A0 −A1)− e
2[(α− 1)A21 − (α+ 1)A0A1] +
1
2
(A˙1 −A
′
0)
2 (63)
Note that the system now contains the usual four constraint T˜1, T˜2,T˜4,T˜5 and LGSF is the identical to usual Lagrangian
LCH having the same Hamiltonian HGSF = HR. So the gauge invariant Lagrangian maps on to gauge non-invariant
Lagrangian of the usual phase space. It also ensures that the physical contents in both the version are identical.
7VI. STUDY OF BRST SUMMETRY
BRST is an intersting property of a gauge theory since it ensures the uniterity and renormalization of a theory
[27–29]. There several extensions in the literature concerning the study of formal development related to BRST [30–
34] and on the study of this symmetry for different gauge theoretical models [35–43]. The BRST invariant effective
action for this system is is given by
LCHI =
∫
dx[LCH + LWZ + LGHOST + LGFF ] (64)
LCHI = φ˙φ
′ − φ′2 + 2eφ′(A0 −A1)− e
2[(α− 1)A21 + (α+ 1)A0A1] +
1
2
(A˙1 −A
′
0)
2
+ α(σ˙σ′ + σ′2) + e(α+ 1)(A0σ
′ −A1σ˙)− 2eα(A0 +A1)σ
′
+
1
2
αB2 +B∂µA
µ + ∂µC¯∂
µC (65)
Here B is an auxiliary field and C and C¯ represent the ghost and anti ghost field respectively. We can write Qb as
Qb =
i
e
[π′1 + e(πφ + φ
′)− e(πσ − sigma
′)]C −
i
e
π0C˙ (66)
It is straightforward to see that the Lagrangian is invariant under the BRST transformation
δBAµ = −
1
e
λ∂µC, δBφ = λC, δBσ = −λC (67)
δBC¯ = λB, δBC = 0, δBB = 0. (68)
The above Lagrangian is found to be invariant under the anti-BRST transformation
δabAµ = −
1
e
λ∂µC¯, δabφ = λC¯, δabσ = −λC¯ (69)
δabC = λB, δabC¯ = 0, δabB = 0. (70)
This Lagrangian is not gauge symmetric in its usual phase space and the structure of this Lagrangian is manifestly
Lorentz non-covariant. However the symmetry gets restored in the extended usual phasespace and the theoretical
spectrum is also found to preserve Lorentz symmetry.
VII. A THEORY THAT CONTAINS ONE MORE CHIRAL DEGREES OF FREEDOM
An alternative presentation of this theory is possible where the theory contains an extra chiral degrees of freedom.
If a chiral constraint is imposed in it by hand it transform to the theory under consideration [11]. The Lagrangian is
given here by
LCB =
∫
dx[
1
2
(φ˙2 − φ′2) + e(φ˙+ φ′)(A0 −A1) +
1
2
(A˙−A′0)
2 +
1
2
e2(A20 + 2αA1A0 + (2α− 1)A
2
1]. (71)
The equations of motion that corresponds to the Lagrangian is given by
π0 = 0, (72)
π1 = A˙1 −A
′
0. (73)
πφ = φ˙− e(A0 −A1), (74)
8It has been found that the theory contains three second class constraints.
π0 ≈ 0, (75)
π′1 + e(πφ + φ
′) + e2(1 + α)A1 ≈ 0, (76)
(1 + α)π′1 + 2eα(A0 +A1) ≈ 0. (77)
The theoretical spectrum is given by
(− e2
(α− 1)2
α
)π = 0, (78)
H˙+H′ = 0. (79)
where H = φ− 1
e
α
1+α (A˙1 +A
′
1)
VIII. GAUGE INVARIANT VERSION AND MAKING AN EQUIVALENCE WIT GAUGE VARIANT
VERSION
The gauge invariant version of this is model is given by
LCBI =
∫
dx[
1
2
(φ˙2 − φ′2) + e(φ˙+ φ′)(A0 −A1) +
1
2
(A˙− A′0)
2 +
1
2
e2(A20 + 2αA1A0 + (2α− 1)A
2
1]
+ α(ζ˙ζ′ + ζ′2) + 2eα(A0 +A1)ζ
′ + (α+ 1)(A1ζ˙ −A0ζ
′). (80)
Here the terms containing the field ζ is known as Wess-Zumino term [26]. To show the equivalence between these two
model we need to calculate the momenta corresponding to the field A0, A1, φ, and ζ
∂LCBI
∂A˙0
= π0 ≈ 0 (81)
∂LCBI
∂A˙1
= π1 = (A˙1 −A
′
0) (82)
∂LCBI
∂φ˙
= πφ + e(A0 −A1) (83)
∂LCBI
∂ζ˙
= πζ = αζ
′ − e(1 + α)A1 ≈ 0 (84)
Here πφ, π0 and π1, and πζ are the momentum corresponding to the field A0, A1, φ, and ζ The canonical Hamiltonian
is is obtained as through a Legenre transformation:
HCBI =
∫
dx[
1
2
(π21 ++φ
′2 + π2φ) + π1A
′
0 − e(A0 −A1)(πφ + φ
′)− e2[(α− 1)A21 + (α+ 1)A0A1]
− αζ′2 − e(1 + α)A0ζ
′ + 2eα(A0 +A1)ζ
′] (85)
Note that π0 ≈ 0 and πζ − αζ
′ + e(1 + α)A1 ≈ 0 are the primary constraints of the theory. The system contains two
more constrains. The constraints are explicitly given by
C1 = π0 ≈ 0, (86)
C2 = πφ − φ
′ ≈ 0, (87)
9C3 = πζ − αζ
′ ≈ 0, (88)
C4 = π
′
1 + e(πφ − φ
′) + e2(α+ 1)A1 + (1− α)ζ
′. (89)
It is convenient to write down the generating functional to make an equivalence keeping the required variables
integrating out the rest of them. Here we need some gage fixing condition [25]. The required gauge fixing conditions
are
C5 = ζ
′ ≈ 0 (90)
C6 = πζ − (1 + α)π1 + 2α(A0 +A1)
′ ≈ 0 (91)
Therefore, the generating functional of the theory can be written down as
Z =
∫
|det[Ωk,Ωl]
1
2 |dA1dπ1dφdπφdζdπζdA0dπ0e
i
∫
d2x(pi1A˙1+piφφ˙+piΛΛ˙+pi0A˙0−HC)
×δ(C1)δ(C2)δ(C3)δ(C4)δ(C5)δ(C6) (92)
The subscripts k and l runs from 1 to 6. After simplification by the use of gaussian integral we land on to where the
Liouville measure [Dµ] = dπφdφdπ1dA1dπ0dA0dπθdθ, and m andn run from 1 to 5. After integrating out of the field
ζ and πζ , we find that the generating functional turns into
Z = N
∫
[dµ¯]ei
∫
d2x[pi1A˙1+pi0A˙0+piφφ˙+−H˜CBS ]δ(π0)δ(π
′
1 + e(πφ + φ
′) + e2(1 + α)A1)δ((1 + α)π
′
1 + 2α((1 + α)A1), (93)
where [Dµ˜] = dπφdφdπ1dA1dπ0dA0, and N is a normalization constant having no significant physical importance,
and H˜CNS is given by
H˜CBS =
1
2
(π21 + φ
′2 + π2φ) + π1A
′
0 + e(πφ + φ
′)(A0 −A1) + e
2[(α− 1)A21 + (α+ 1)A0A1]. (94)
We land onto the required result after integrating out of the momenta πφ, π1 and π0:
Z = N
∫
dφdA1DA0e
i
∫
d2xLCB (95)
where
LCB =
1
2
(φ˙2 − φ′2) + e(φ˙+ φ′)(A0 −A1)− e
2[(α− 1)A21 − (α+ 1)A0A1] +
1
2
(A˙1 −A
′
0)
2 (96)
So it is now evident that the Lagrangian (96) is the appropriate gauge invariant Lagrangian corresponding the
Lagrangian of bosonized chiral Schwinger model with one-parameter class of Faddeevian anomaly [5].
IX. BRST INVARIANT REFORMULATION
The BRST invariant effective action of this theory is given by
LBRST =
∫
dx[+
1
2
(A˙−A′0)
2 +
1
2
e2(A20 + 2αA1A0 + (2α− 1)A
2
1]
+ α(ζ˙ζ′ + ζ′2) + 2eα(A0 +A1)ζ
′ + (α+ 1)(A1ζ˙ −A0ζ
′)
+
1
2
αB2 +B∂µA
µ + ∂µc¯∂
µc. (97)
The BRST charge for this model Qb as given by
Qb =
i
e
[π′1 + e(πφ)− e(piζ − ζ
′)φ′]C −
i
e
π0C˙ (98)
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Note that the BRST charges are identical for both models. Aa a result the symmetry properties are identical too. It
is straightforward to see that the Lagrangian is invariant under the BRST transformation
δBAµ = −
1
e
λ∂µC, δBφ = λC, δBζ = −λC (99)
δBC¯ = λB, δBC = 0, δBB = 0. (100)
The above Lagrangian is found to be invariant under the anti-BRST transformation
δabAµ = −
1
e
λ∂µC¯, δabφ = λC¯, δabζ = −λC¯ (101)
δabC = λB, δabC¯ = 0, δabB = 0. (102)
X. SUMMARY AND DISCUSSION
We have considered a gauged Lagrangian with a Siegel type chiral boson with a non-covariant masslike term for the
gauge field. The mass like term which was chosen in [20] led to a gauged theory of Florenini-Jackiw type chiral boson
which can be derived from Chiral Schwinger model with the Jackiw-Rajaraman type of electromagnetic anomaly
as was shown by Harada [8]. An alternative masslike term is chosen here in order to derive the gauged model
Florenini-Jackiw type chiral boson which gets generated from the chiral Schwinger model with one-parameter class of
Faddeevian type of anomaly [11, 39]. In the article [5] the author showed that the Chiral Schwinger model remains
physically sensible in all respect with an independent type of masslike term where the nature of anomaly belonged to
Faddeevian class.
An attempt is made to make an equivalence to the theory of the gauge invariant and gauge non-invariant version
using the ingenious formalism developed in [25]. The role of gauge fixing is very crucial here.
BRST symmetry related to this model is also studied with different. It has been found that the symmetric properties
of the model are identical whether it is described by chiral boson or by the full boson. The FRST charges in these
two models are identical. It is expected that BRST cohomology scenario of these two models will be identical.
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